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(54) HIGH FREQUENCY RADIO 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a high frequency radio utilized 
for a portable telephone and an information communication terminal from 
being deteriorated in the reception sensitivity. 
SOLUTION: The high frequency radio can be prevented from being 
deteriorated in reception sensitivity by arranging an antenna port 11, an 
antenna switch 12, an antenna multicoupler 13, an isolator 14, a power 
amplifier 15, a 1st filter 16, a transmission amplifier 17, a 2nd filter 18, a 
transfer mixer 19, a phase shifter 20, a low noise amplifier 21, a 3rd filter 
22, a reception mixer 23, a 4th filter 24 and a PLL oscillator 25 on one 
side 41 of a multi-layered board, and arranging a reference signal 
oscillator 26, a transmission modulator 27, a reception demodulator 28, 
and a power supply control circuit 289 on another side 46 of the multi- 
layered board. 
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CLAIMS 



[Claim(s)] 

[Claim 1]An antenna switch is connected to one field of a multilayer substrate between an 
antenna port and an antenna terminal of an antenna shared device, An isolator is connected 
between a transmission terminal of said antenna shared device, and an output terminal of a power 
amplifier, Power detectors are connected between an output terminal of said power amplifier, and 
a power monitor output port, The 1st filter is connected between an input terminal of said power 
amplifier, and an output terminal of a transmission amplifier, The 2nd filter is connected between 
an input terminal of said transmission amplifier, and an RF output terminal of a transmission mixer, 
Make IF input terminal of said transmission mixer into IF input port, and a phase converter is 
connected between receiving terminals of said antenna shared device, and an input terminal of a 
low noise amplifier, The 3rd filter is connected between an output terminal of said low noise 
amplifier, and an RF input terminal of a receiving mixer. The 4th filter is connected with an IF 
output terminal of said receiving mixer between IF output ports, A circuit connected to an output 
terminal of a PLL oscillator while connecting LO input terminal of said transmission mixer and LO 
input terminal of said receiving mixer is constituted, Provide a transmit modulation machine, a 
receiving demodulator, a control circuit, a reference signal oscillator, and a signal connection 
terminal in a field of another side of said multilayer substrate, and said IF input port is connected 
to an output terminal of said transmit modulation machine, High frequency radio equipment which 
connected said IF output port to an input terminal of said receiving demodulator, and connected 
an output of said reference signal oscillator to an input terminal of said PLL oscillator. 
[Claim 2]A multilayer substrate is constituted from at least six or more layers including one field 
and a field of another side, The high frequency radio equipment according to claim 1 which made 
said one field the 1st layer, made a field of said another side the 6th layer, made a ground pattern 
the 2nd layer and the 4th layer, connected a circuit established in said one field by said 1st layer 
and the 3rd layer, and connected a circuit established in a field of said another side by the 5th 
layer and said 6th layer. 

[Claim 3]The high frequency radio equipment according to claim 1 which carried out power 
control of a transmission amplifier, a transmission mixer, a low noise amplifier, and the receiving 
mixer with the 1st regulator, carried out power control of a PLL oscillator and the reference signal 
oscillator with the 2nd regulator, and carried out power control of a transmit modulation machine 
and the receiving demodulator with the 3rd regulator. 

[Claim 4]A drain terminal of a transistor which carries out power control of the power amplifier, 
The high frequency radio equipment according to claim 1 constituting from at least four or more 
terminals, and distributing two or more terminals of drain terminals of said transistor which carries 
out power control to the 1 st power supply terminal of said power amplifier, and each 2nd power 
supply terminal of said power amplifier. 

[Claim 5]The high frequency radio equipment according to claim 1 which established a notch 
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circuit in LO input terminal of a receiving mixer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the high frequency radio equipment used for a 

cellular phone or an information-and-telecommunications terminal 

[0002] 

[Description of the Prior Art] Conventionally, this kind of highHrequency-radio-communications 
circuit apparatus had become the composition shown in drawing 6. In drawing 6 , 1 1 an antenna 
port and 12 an antenna switch and 13 An antenna shared device, An isolator and 15 for 14 a 
power amplifier and 1 6 the 1 st filter and 1 7 A transmission amplifier. The 2nd filter and 1 9 for 1 8 a 
transmission mixer and 20 a phase converter and 21 A low noise amplifier, 22 — the 3rd filter and 
23 — a receiving mixer and 24, a receiving demodulator and 29 are control circuits, as for the 4th 
filter and 25, a transmit modulation machine and 28 constituted these [ all ] in one field 41 of the 
multilayer substrate a reference signal oscillator and 27, as for a PLL oscillator and 26, and the 
field of another side was used as the ground pattern 
[0003] 

[Problem(s) to be Solved by the Invention]When all the circuits were constituted in one field of a 
multilayer substrate, the digital noise generated from a transmit modulation machine or a receiving 
demodulator mixed in the antenna or the low noise amplifier, and the technical problem that 
receiving sensitivity was degraded occurred. In this high frequency radio equipment the 
improvement in receiving sensitivity in an antenna port is demanded. 

[0004]This invention by providing a ground pattern in the inner layer of a multilayer substrate, 
while arranging the transmit modulation machine and receiving demodulator which are made to 
generate a digital noise to the field of another side of a different side from one field of the 
multilayer substrate which arranges the antenna port and the low noise amplifier, A digital noise is 
prevented from mixing in an antenna or a low noise amplifier, and it aims at raising the receiving 
sensitivity of high frequency radio equipment. 
[0005] 

[Means for Solving the Prob!em]To achieve the above objects, a 

high-frequency-radio-communications circuit apparatus by this invention, An antenna switch is 
connected to one field of a multilayer substrate between an antenna port and an antenna terminal 
of an antenna shared device, An isolator is connected between a transmission terminal of said 
antenna shared device, and an output terminal of a power amplifier, Power detectors are 
connected between an output terminal of said power amplifier, and a power monitor output port, 
The 1st filter is connected between an input terminal of said power amplifier, and an output 
terminal of a transmission amplifier, The 2nd filter is connected between an input terminal of said 
transmission amplifier, and an RF output terminal of a transmission mixer, Make IF input terminal 
of said transmission mixer into IF input port, and a phase converter is connected between 
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receiving terminals of said antenna shared device, and an input terminal of a low noise amplifier, 
The 3rd filter is connected between an output terminal of said low noise amplifier, and an RF input 
terminal of a receiving mixer, The 4th filter is connected with an IF output terminal of said 
receiving mixer between IF output ports, While connecting LO input terminal of said transmission 
mixer, and LO input terminal of said receiving mixer, constitute a circuit linked to an output 
terminal of a PLL oscillator, and a transmit modulation machine, a receiving demodulator, a control 
circuit, a reference signal oscillator, and a signal connection terminal are provided in a field of 
another side of said multilayer substrate, Said IF input port was connected to an output terminal 
of said transmit modulation machine, said IF output port was connected to an input terminal of 
said receiving demodulator, and an output of said reference signal oscillator was connected to an 
input terminal of said PLL oscillator. 

[0006]A digital noise can be prevented from mixing in an antenna port and a low noise amplifier of 

high frequency radio equipment by this, and receiving sensitivity can be raised 

[0007] 

[Embodiment of the Invention]The invention of this invention according to claim 1 connects an 
antenna switch to one field of a multilayer substrate between an antenna port and the antenna 
terminal of an antenna shared device, An isolator is connected between the transmission terminal 
of said antenna shared device, and the output terminal of a power amplifier. Power detectors are 
connected between the output terminal of said power amplifier, and a power monitor output port, 
The 1 st filter is connected between the input terminal of said power amplifier, and the output 
terminal of a transmission amplifier, The 2nd filter is connected between the input terminal of said 
transmission amplifier, and the RF output terminal of a transmission mixer, Make IF input terminal 
of said transmission mixer into IF input port, and a phase converter is connected between the 
receiving terminals of said antenna shared device, and the input terminal of a low noise amplifier, 
The 3rd filter is connected between the output terminal of said low noise amplifier, and the RF 
input terminal of a receiving mixer, The 4th filter is connected with the IF output terminal of said 
receiving mixer between IF output ports, While connecting LO input terminal of said transmission 
mixer, and LO input terminal of said receiving mixer, constitute the circuit linked to the output 
terminal of the PLL oscillator, and a transmit modulation machine, a receiving demodulator, a 
control circuit, a reference signal oscillator, and a signal connection terminal are provided in the 
field of another side of said multilayer substrate. Connect said IF input port to the output terminal 
of said transmit modulation machine, and said IF output port is connected to the input terminal of 
said receiving demodulator, The output of said reference signal oscillator is connected to the 
input terminal of said PLL oscillator, and it has the operation that the digital noise from a transmit 
modulation machine and a receiving demodulator can be prevented from mixing in the antenna 
port and low noise amplifier of high frequency radio equipment 

[0008]The invention according to claim 2 constitutes a multilayer substrate from at least six or 
more layers including one field and the field of another side, Make said one field into the 1st layer, 
make the field of said another side into the 6th layer, and a ground pattern is made into the 2nd 
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layer and the 4th layer, The circuit established in said one field is connected by said 1st layer and 
the 3rd layer, the circuit established in the field of said another side is used as the high frequency 
radio equipment according to claim 1 connected by the 5th layer and said 6th layer, and it has the 
operation that the receiving sensitivity of high frequency radio equipment can be improved. 
[0009]The invention according to claim 3 carries out power control of a transmission amplifier, a 
transmission mixer, a low noise amplifier, and the receiving mixer with the 1st regulator, Power 
control of a PLL oscillator and the reference signal oscillator is carried out with the 2nd regulator, 
and it is considered as the high frequency radio equipment according to claim 1 which carried out 
power control of a transmit modulation machine and the receiving demodulator with the 3rd 
regulator, and has the operation that receiving standby time can be improved. 
[0010]The drain terminal of a transistor in which the invention according to claim 4 carries out 
power control of the power amplifier, Constitute from at least four or more terminals, and it is 
considered as the high frequency radio equipment according to claim 1 distributing two or more 
terminals of drain terminals of said transistor which carries out power control to the 1 st power 
supply terminal of said power amplifier, and each 2nd power supply terminal of said power 
amplifier, It has the operation that the transmit modulation distortion characteristic of high 
frequency radio equipment is improvable. 

[001 1]The invention according to claim 5 is the high frequency radio equipment which established 
the notch circuit in LO input terminal of the receiving mixer, and has the operation that the 
reception interference exclusion characteristic of high frequency radio equipment can be 
improved. 

[0012]Hereafter, an embodiment of the invention is described using drawing 5 fr om drawing 1 . 
[0013](Embodiment 1) Drawing 1 is an electric diagram showing the 

high-frequency-radio-communications circuit apparatus by the embodiment of the invention 1. 
The antenna switch 12 connected between the antenna port 1 1 and the antenna shared device 
13 is formed in order to examine a high-frequency-radio-communications circuit apparatus from 
the exterior. In this embodiment, although the switch 12 uses the thing of the type which changes 
a signal path mechanically, the thing using a semiconductor device may be used for rt. 
[0014]The antenna shared device 13 is formed in order to separate transmit frequency and 
received frequency, and it is realizing separation characteristics which a transmission output does 
not reveal to a receiver in particular. These separation characteristics are not less than 56 dB so 
that receiving sensitivity may not deteriorate. Although SAW constitutes the antenna shared 
device 13, a dielectric may constitute it from this embodiment 

[0015]The low noise amplifier 21 is formed for low-noise-izing of a receiver, and is raising the 
receiving sensitivity of a system. According to this embodiment, the forward power profit of the 
low noise amplifier 21 shall be not less than 16 dB, and the 3rd intermodulation strain 
characteristic of 1 .5 dB or less and input conversion is the noise figure +1 dBm or more. He is 
using the low noise amplifier 21 as a gain control type amplifier into which a profit is changed, and 
is trying to also bear a strong electric field interference. The variable gain range is constituted 
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from not less than 15 dB, and receiving sensitivity is kept from deteriorating also on a -21-dBm 
interference level in the antenna port 11 at this time. 

[0016]By providing between the antenna shared device 13 and the low noise amplifier 21, the 
phase converter 20 is constituted so that transmission frequency bands may not carry out an 
impedance match by a complex conjugate. By carrying out like this, it becomes possible to be able 
to reduce the power level which transmission frequency bands mix in the low noise amplifier 21. 
and to raise the disturbance exclusion characteristic as a result The phase converter 20 adds a 
certain thing, also when not required. The conditions with the unnecessary phase converter 20 
are the cases where the transmission-frequency-bands impedance of the receiving terminals of 
the antenna shared device 13 and the input impedance of the low noise amplifier 21 do not 
consistent by a complex conjugate. 

[001 7]The 3rd filter 22 is a filter which attenuates a transmission band while passing a receiving 
band, and SAW was used for it by this embodiment At this time, the magnitude of attenuation of 
the transmission band may be not less than 15 dB. 

[0018]The receiving mixer 23 is formed in order to carry out frequency conversion of the input 
signal to an IF signal, and it consisted of dual gate type mixers. The characteristic sets a forward 
power profit to not less than 8 dB, and is the 3rd intermodulation strain characteristic of 8 dB or 
less and input conversion not less than +3 dBm in noise figure. In order to fill this characteristic, 
the GaAsMESFET device was used for the receiving mixer 23 in this embodiment 
[0019]Since the 4th filter 24 attenuates other zones while passing the IF signal which carried out 
frequency conversion with the receiving mixer 23, it has been formed, and it consists of SAW 
devices. It connects with the receiving demodulator 28 and the output of the 4th filter 24 
constitutes the receive section. 

[0020]Next a transmission section is explained. The isolator 14 is connected between the power 
amplifier 15 and the antenna shared device 13, and even if it changes the load of the power 
amplifier 15 by the antenna port 1 1, the adjacent channel leak power characteristic of the power 
amplifier 15 is kept from deteriorating. The electric power detector circuit 31 is formed in order to 
monitor transmission power, and it is connected to the input side of the isolator 1 4 in order to 
reduce the influence by the load change of the power amplifier 15. 
[0021]The 1st filter 16 is formed in order to attenuate a receiving band, while passing a 
transmission band. The magnitude of attenuation of the receiving band is setting to not less than 
30 dB, and he is trying for receiving band noise level to turn into a thermal noise level by the input 
side of the power amplifier 15. The transmission amplifier 1 7 is formed in order to amplify to the 
input level which the power amplifier 15 needs. The transmission amplifier 17 is used as the gain 
control type amplifier, and even when changing transmission power to a minimum output level, 
transmission band noise level is kept from increasing in this embodiment. 
[0022]The 2nd filter 18 is formed in order to attenuate a receiving band, while passing a 
transmission band. According to this embodiment, SAW was used. The transmission mixer 19 is 
formed in order to change a transmitting IF signal into transmit frequency, and it is connected 
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with the output of the transmit modulation machine 27. PLL oscillator 25 is made into the local 
signal source to the receiving mixer 23 and the transmission mixer 19. The reference signal 
oscillator 26 is a reference frequency source of PLL oscillator 25. The control circuit 29 is formed 
in order to control the power supply of the power amplifier 15, the transmission amplifier 17, the 
transmission mixer 19, the low noise amplifier 21, the receiving mixer 23, PLL oscillator 25, and 
the reference signal oscillator 26. 

[0023]As shown in drawing 1 , the multilayer substrate was used in this embodiment To one field 
41 of a multilayer substrate. The antenna port 1 1, the antenna switch 12, the antenna shared 
device 13, the isolator 14, the power amplifier 15, the 1st filter 16, the transmission amplifier 17, 
the 2nd filter 1 8, the transmission mixer 1 9, the phase converter 20, the low noise amplifier 21 , the 
3rd filter 22, the receiving mixer 23, The 4th filter 24 and PLL oscillator 25 are arranged. Thus, one 
field 41 of the multilayer substrate is made to constitute the parts which deal with the frequency 
component more than a VHF band as a signal. 

[0024]On the other hand, in the field 46 of another side of a multilayer substrate, the reference 
signal oscillator 26, the transmit modulation machine 27, the receiving demodulator 28, and the 
control circuit 29 are arranged. Thus, the field 46 of another side of a multilayer substrate is made 
to constitute the parts which deal with the frequency component below HF bands as a signal. 
[0025]It becomes possible to shut up DC lines connected to the ground pattern 42 of the 2nd 
layer, and the ground pattern 44 of the 4th layer in respect of [ 41 ] one side of a multilayer 
substrate by making it arrange in this way, such as a power source line and a gain control line, 
electromagnetic, The frequency component more than a VHF band is made into a signal. The 
antenna port 1 1 arranged to one field 41 of the multilayer substrate to deal with, the antenna 
switch 12, the antenna shared device 13, the isolator 14, the power amplifier 15, the 1st filter 16, 
the transmission amplifier 1 7, the 2nd filter 1 8, the transmission mixer 19, the phase converter 20, 
the low noise amplifier 21, It can prevent mixing in the 3rd filter 22, the receiving mixer 23, the 4th 
filter 24, and PLL oscillator 25 the digital noise centering on the signal component of the HF bands 
generated from the transmit modulation machine 27 and the receiving demodulator 28 which have 
been arranged to the field 46 of another side of a multilayer substrate. As a result, it becomes 
possible to prevent receiving sensitivity degradation of a high-frequency-radio-communications 
circuit apparatus. 

[0026](Embodiment 2) Drawing 2 is a perspective view of the 

high-frequency-radio-communications circuit apparatus in which the embodiment of the 
invention 2 is shown. PLL oscillator 25 is arranged so that it may surround in the receive section 
32 and the transmission section 33, and it constitutes to the antenna port 1 1 in a position which 
serves as a vertical angle. By making it arrange in this way, it considers so that the local signal 
from PLL oscillator 25 may not mix in the antenna port 1 1 directly. As shown in drawing 2 , a 
multilayer substrate reaches 2nd layer 42 and 44 [ layer / 4th ] is a ground pattern, the circuit 
connection arranged to one field 41 of a multilayer substrate — one field 41 of a multilayer 
substrate, and a multilayer substrate — the 3rd layer is carried out by 43. the circuit connection 
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of the transmit modulation machine 27 made to generate a digital noise and the receiving 
demodulator 28 — the field 46 of another side of a multilayer substrate, and a multilayer substrate 
— the 5th layer is carried out by 45. Thus, in respect of [ 46 ] another side of 45 and a multilayer 
substrate, the 5th layer of the part which deal with the frequency component below HF bands as 
a signal is constituted and arranged. Especially the 5th layer carries out circuit connection of a 
direct current signal line, a gain control line, and the data line. 

[0027]On the other hand, the 2nd layer of circuit connection [ the 3rd layer of / the 4th layer of] 
of the parts which deal with the frequency component more than a VHF band as a signal is carried 
[ field / 41 / of a multilayer substrate / one / 42 ] out by 44 with 43. Thus, the 1 st layer of the 
frequency component [ the 4th layer of] more than a VHF band is made to deal with even 44 as a 
signal from 41. By dividing the frequency component of the signal dealt with to the layer direction 
of a multilayer substrate, arranging, and connecting, as shown in this embodiment, The ground 
pattern constituted from the 2nd layer of a multilayer substrate and the 4th layer will make the 
shielding effect over a digital noise improve further, and will heighten the receiving sensitivity 
deterioration prevention effect of a high-frequency-radio-communications circuit apparatus as a 
result 

[0028](Embodiment 3) In this embodiment, the circuit controlled in the control circuit 29 to be 
shown in drawing 3 is divided into four. As for the 15 or 2nd power amplifier, the 1 st PLL oscillator 
25 and 26 or 4th reference signal oscillator of the transmission amplifier 17, the transmission 
mixer 1 9, the low noise amplifier 21 , and the 23 or 3rd receiving mixer are the transmit modulation 
machine 27 and the receiving demodulator 28. The 1st power amplifier 15 is carrying out power 
control 70 by P channel MOS FET. It becomes possible to be individual and to carry out power 
control of the power amplifier 1 5 with which current flows most at the time of transmission by this. 
[0029]Next, although it is about the 2nd power control 71, the power supply of the receive section 
32 which constitutes the block of the transmission section 33 and receiver which constitute the 
small signal block of the transmitting side from this embodiment is summarized. While being able 
to carry out independent control of the transmission section 33 only by adding a transistor switch 
to the power source line of the transmission section 33 by collecting in this way, when carrying 
out power control of the receive section 32, it becomes possible for the transmission section 33 
to also make it interlock and to control. 

[0030]It is how to pack PLL oscillator 25 and the reference signal oscillator 26 about the 3rd 
power control 72. Thus, by packing only an oscillation block, it becomes possible to operate only a 
circuit block required for the timing synchronization at the time of a system startup. 
[0031]Although it is the transmit modulation machine 27 and the receiving demodulator 28, this 
has formed the 4th power control 73 in order to always start a digital part. By always starting a 
digital part, it becomes possible to monitor a system action continuously, and it becomes possible 
only for timing required for a required circuit to make a power supply control. Since the 
intermittent control action only of the circuit part (the transmission amplifier 1 7, the transmission 
mixer 1 9, the low noise amplifier 21 , the receiving mixer 23) required at the time of the waiting 
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receptacle for reception can be carried out by making it classify in this way, it becomes possible 
as a result to lengthen receiving standby time. 
[0032](Embodiment 4) Drawing 4 is an electric diagram of the 

highHrequency-radio-communications circuit apparatus in which the embodiment of the 
invention 4 is shown. As shown in drawing 4 . the 1st power supply terminal 51 and 2nd power 
supply terminal 52 of the power amplifier 15 are connected to the drain 53 of P channel MOS 
FET50. At this time, the 1st power supply terminal 51 and 2nd power supply terminal 52 of the 
power amplifier 15 are connected so that four terminals of the drain 53 of P channel MOS FET50 
may be bisected. And in this state, the 1st capacitor 48 is connected with the 1st power supply 
terminal 51 of the power amplifier 15 between groundings, and the 2nd capacitor 49 is connected 
with the 2nd power supply terminal 52 of the power amplifier 15 between groundings. 
[0033]Thereby. a filter comprises a track of the 1st capacitor 48 and the 1st power supply 
terminal 51, and a filter comprises a track of the 2nd capacitor 49 and the 2nd power supply 
terminal 52. The filter constituted at this time is an effective filter from which the noise 
component mixed from a power supply terminal to the clock frequency of the power amplifier 15 
is removable. 

[0034]If the power supply terminal 51 and the power supply terminal 52 are connected, line length 
will become short, and will be an effective filter on frequency higher than the clock frequency of 
the power amplifier 15, and it will become impossible to prevent degradation of the modulation 
distortion characteristic of the transmission output wave amplified with the power amplifier 15. 
[0035]As shown in this embodiment, it becomes possible by separating the 1st power supply 
terminal 51 and 2nd power supply terminal 52 of the power amplifier 15 to prevent degradation of 
the modulation distortion characteristic of the transmission output wave which could carry out 
high frequency separation after each power supply terminal had become independent, and was 
amplified with the power amplifier 15 as a result 
[0036](Embodiment 5) Drawing 5 is an electric diagram of the 

high-frequency-radio-communications circuit apparatus in which the embodiment of the 
invention 5 is shown. As shown in drawing 5 . the notch filter 47 is connected to the output of PLL 
oscillator 25. According to this embodiment, frequency of the notch filter 47 is made into 
transmission frequency bands. Although SAW, LC, and a dielectric may be sufficient as this notch 
filter 47, a chip type capacitor which serves as self-resonant frequency in transmission frequency 
bands is being used for it in order to simplify circuitry. 

[0037]By constituting in this way, the sending signal amplified with the power amplifier 15 can 
prevent mixing in the receiving mixer 23. As a result, it becomes possible to prevent degradation 
of receiving sensitivity. If the sending-signal level and other noise level which are mixed in the 
receiving mixer 23 are below the level, i.e., a thermal noise level, which does not cause degradation 
of receiving sensitivity, it will add that the notch fitter 47 becomes unnecessary 
[0038] 

[Effect of the InventionlAs mentioned above, according to this invention, it becomes possible to 
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prevent mixing of the antenna port of a highHrequency-radio-communications circuit apparatus, 
and the digital noise to a low noise amplifier, and the advantageous effect that the technical 
problem that receiving sensitivity is degraded is solvable is acquired. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]The electric diagram showing the high-frequency-radio-communications circuit 
apparatus by the embodiment of the invention 1 

[Drawing 2]The perspective view showing the high-frequency-radio-communications circuit 
apparatus by the embodiment of the invention 2 

[Drawing 3]The electric diagram showing the high-frequency-radio-communications circuit 
apparatus by the embodiment of the invention 3 

[Drawing 4]The electric diagram showing the high-frequency-radio-communications circuit 
apparatus by the embodiment of the invention 4 

[Drawing 5jThe electric diagram showing the important section composition of the 
high-frequency-radio-communications circuit apparatus by the embodiment of the invention 5 
[Drawing 6]The electric diagram showing the conventional high-frequency-radio-communications 
circuit apparatus 
[Description of Notations] 

1 1 Antenna port 

12 Antenna switch 

13 Antenna shared device 

1 4 Isolator 

1 5 Power amplifier 

16 The 1st filter 

1 7 Transmission amplifier 

18 The 2nd filter 

1 9 Transmission mixer 

20 Phase converter 

21 Low noise amplifier 

22 The 3rd filter 

23 Receiving mixer 

24 The 4th filter 

25 PLL oscillator 

26 Reference signal oscillator 

27 Transmit modulation machine 

28 Receiving demodulator 

29 Control circuit 

31 Electric power detector circuit 

32 Receive section 

33 Transmission section 

41 One field of a multilayer substrate (the 1st layer) 
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42 The 2nd layer 

43 The 3rd layer 

44 The 4th layer 

45 The 5th layer 

46 The field of another side of a multilayer substrate (the 6th layer) 

47 Sauce 

48 The 1 st capacitor 

49 The 2nd capacitor 

50 P channel MOS FET 

51 The 1st power supply terminal 

52 The 2nd power supply terminal 



[Translation done.] 
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t t i/T-r&m&iDy isT-i-m?- 1 ©Ratr 
«s^©W2j«^£ ©ra^tm y U miss 

*Sli®«©ffi*^£®#^=*-iil*#- h £©H8fc: 

m^^^iisr^L,, mmm^mm^A^mi- 1 mm 

iBiUfiif ^©ATjafr?- t igff § *© R F ffl^WSH? £ 

<»mz.i&z<D7 4As9&wm\s* mmm^wi f 
atj«?-& i faa*- bib. stnar 

» U WI2te$i#fi*S^©ttJ7J«?- * shi 5 *•*•© R F 
A*»^£©PfliC|g3©y^/V:?&®iig£U BSfl3S«5 
=**© I FttlTjSSi^ I FfflTj*- h©f?Sic:Sg4©7-f 

ft 5 **© L OA***? £ «rSSK-r 5 £ £ fefc P L LSI 

«*©ffl*»?KSsa5i,fc0gs*-*j*L., wm^s&m 

^JK-h^«IiaM«^5S©ffiA!ffi^irgSKb, ttfflBI 
Ftt«j>K- h Sr*trlE^<t«igiS©A7J«^{^igEL,. 
f3g!|S{H-S|-Jg«S«©W*&lfflgBP L LHSS»©A*«^ 

[BitzfiiH2] #®S*gli, — *©ffi£ffli*©ffi&^- 
2 Jjlijo <fc t^S? 4 Jg £ b, iftiE— ;fr©ffijt;:l§:tf7fc[3g&£:fjf| 

®&&w 5 m kmim e m-emm ^m^m i ie*©^ 
swbMfflKmBktt$***nmiimu W2 
&wmmm v-fcmnzm i ib«©s;^ jK^t^ie. 

© K W V*jS^ tt, 'J>*£ <ti>4 «-7-£t_h-0«fig U Sff 
iBl|t#i#tIg§©m 1 ©WM4SKF- £ lSfrfB«;t>*8«$§©$jS 2 
©IKSiU^fciiulailMMtp-r 3h7^^«KWy 
fr7-*2tf«lfoS *> #173 £. £ *Hmt bfcff* 

[li*^5j Sf§ 5 #•{»-© L OATjSSBM;: y s/^EIlS 

l |E«©iS5^jSil^g 0 
[3SW©P«BftKW] 
[0 0 0 1] 

{0 0 0 2] 



BfcjKiiSfi^ft-p-CV-vfc,, |g]6iC*5^-C nary 

y^>K— K nft/vm-fy^ I3iirv7t 

*/fl§£, HitT'fyu-?, 1 5 \-i.W.Zim$g$Ss 16 

a«i©7-f^, uttmrnrnwrn, is«m2©v 

=m$ffl&, 2 2f*f$3©y^./l~?, 2 3f±gfS3*-»K 
2 4fi®4©7^*!?, 2 5«:PLL3$g§&, 2 6 tt£ 

*©®4 1 fcflu&u m^mmtmrn^f—^t b-c^ 

10003] 

©[HlK**fi8 bfc»g-. Bm&WS&fc b < tegftffi 

fe^-r sv^* /w -r x*sr w t> b < 
IHftHMMcAXU 9tM*X*#il:is*& kwmm 

[0 0 0 4] ^BJtt, ■7 f ^^yvy-fX&^$*53S 

^jftss^Efi bTVNS#e^s©-*©Bp fcr±**s 

W©tffcfc-©®i£gB«-r£ t i t>ic#SS«©rt^{^^fi 
>SrKft5C ijrj: t), T>-v i -?-feb<i4{£«l : g : 
*i««ic:^^^y^X^SA-r-5©Srg&ifcU iSSSiafe 

[0 0 0 5] 

^mwizkzmm&mmisimmm^ ^®««©-* 
ffl§&©»i{f a-? t «7jitKs§©ffi7j«7- 1 ©nat-r-f y 

5: ^i*-© R F tttfjgH 5 - 1 © «Cf 2 ©7 -f SrS^ 
b. HJIBS^t? *f-© I FA?JS^& I FAA#"- h i 

b . flsier -f-^m^<o^m »?• £ iefi^ji*!*© a 

ASS^£©l8lt;:®*B8S«r&iS*U Mie<SSi**aitI^©ffi 
73«^ £S:fISdf-f-©RF A*«^ fc ©Bfl t m 3 ©y j 

w&sm.\s. «ffiesw?^©i FttiTj^t i Fta 

^3>«— h©lllteSf4©7-f/^«rJfeRU SfrlH^Sdf- 
•fr© L O A7jiSs-T- 1 Bftiagff 5 *D-<D L OATj^i * 
iittPL L^ffi^©ffl7J«-?fc^bfcim 
^S:*^b, taK^S«©te*-©ffl(^ i£-#^IBgg£ 

mr-k^mn, mmi fa**— h«-B(rie®fsasfflj«s© 

«©A*«g-^fcgSBKb, wsasmif#««^©ttszj*«r 
IBP L Ll&SSf ©ATjS^-fwig&K Uir £ *»»ft-5 
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f>0>-e&5,, 

[0006] r tuc £ «? , mmmmmmwvT 

[0007] 

m-i-t vm^Tj y U" 9 %m$i u ftfrtait^iata^© 

SrgjKU lftie®;^ra^©A:ftS8?-iBt«*gifift8g©ffl 

foAASf- t SHI =• If© R F ffl^jffl^ £ ©RSfcffi 2 
©7^^Sr^L, MlESgff^ih© I FA#«^Sr 
I FA^stf- «ftfer>'-7 1 ^#ffiSg<Og«*i3^t 

©$W«^©ffl:ft^£Sms*^©RFA;«^£ 

w^is^t i Fm^-bwRflicfM^^^&gagg 

U fitflBiim5=¥^©LOA^7ilSS^i«ffBS«5^<0 
L 0/.ASS7- i %mfctZ> b £ Id P L L58«3&©tti7J 

^fcg^bfcHK&flfr&U wmgr®m&<amjj<ow 

h£li1JlB3HS«P^©A*ffi^t£igi^U WiaSSpffi^- 
3SS«©ffl7j£-jifrlBP L L*®Sg«oA^SrF-ic^®g L-fc 

n>S 4 X^sjsx-r S©&ESitT-£ S £ ^ 5 ffsffifc^Pt" 

s„ 

[0 0 0 8] »#^21EI&©3§8I3M\ #Jgg«t*. 
©B£rfiid7©E<&itrJ6, '»te< i^6Si«±T-*figU, 
ftfttB— Jj<om&$gimt U ftftlE{t&*-©ffi£rf&6;gi: 
U ^ifc^*~V&£g2Ji*3.fcTJ«3g4jg<tU «ftlB-*- 

©KKssttft iss&£fifrrdtg i @ # J; xm 3 i-^i! u 

[0009] St3jt313iam©3gBJihi, liio^u- 

[0010] a*«4ia«fe©««HL, m^mm^mm 

SBIW-rs h7V^^o KWWSftl, W<it4 



5y^?oK i~f v»T & 2 jrf og !3 3 
w £ *r*?®£ UfcgfcsiS® 1 fB*8©SOt&«£i§U5£«£ bfc 

#3£^5#ffi&;fr-t-3. 

[00 11] »#3KS1E«©3§IJf!fiu gfiT 5 =¥•+>© LO 
10 0 1 2] *^PJ©JIJfe©^{cov^, 01 



[0013] (Hlfe©^Si 1 ) @ 1 tt, #SSil©fi«© 
3. T^TtJ)?- h 1 iiryft#I«i 3 £©NBfc 

ig&Mg&iaiH-sfc&fcfw-c^So ^j6©3g«K 

1 t>©-C*>#fo«:v\ 



[0014] r^-t*i*i 3tt. Sl««ife«:fcSfff 

^»ffi!H^:^imbi f £V^ < ^; 5 *^-IBW!£Srl6^$*rVN 

^©^88#ttr±. S««S^*fl:b>5:v^J;5lc5 6 
dB£t±tbxvss„ **JS©^jK-ei4 x r^-^*M 
mt 3 ttSAWfcj; b-E^5#:, pm#:X'«figb 

[00151 i&m^mm^2 1 ®m«©issiw-ft;© 

So *3MS©^ffi-C«, {g«*ii^|g2 l©Hl*-|P]ffi* 

1 6 d bj^±, mmmm* 1 . 5 a BiUT, a^ 

ift»©ftESE»|3»c^^«Kt*+ 1 d BmBLhi bTV> 

sidKb-ct-'So c©tfsrg5fu#seffltts i5dB 
m±-c«^br*50. rytt#-Mii:^T, - 
. 2 1 a Bm'Dwww.^/i'X'h&mm&ft&ik^tet,^ 

5tcbTv>So 

[0016] ^*a«g2 of±, Tf?-}-&m&i 3 t^sst 
wj#«i«2 i©ffflicts:itsrt(cj;?), mmm&mmft 

Sm*®-!?^ vtr-yv-xfi-g-bfev^J; 5 f-#^bTV^ 
2 l{c?&Ai-3«#v-s/^{g^S£itfS-e$, •=£•© 
:fe\ ^f|s^2 0f±, ^®-e^v^*g-*>&sr tSr*nx.-c 
1 3 <o^mm-r<ommmmmf'f > f -^^x i 

^V^-g-CfcSo 

[0 0 17] 1307^/^2 2f±. sm#*s«riai8* 
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£%i£i£ff^«&^£*a:7^A':?-e;fe*>, * 
*ffi<03gS-C»:, SAW£r/gV\fco £©i#, 
©isfcSfiW:, 1 5 d B£i±t bT^S. 
[00 18]gfirs*f2 3ft, I Ffi-^in 

©tttt, I6#ftit7j#ij#&8 dB£* 
-fc, S*W8i$C&8 dB£TF, A**3f <Offi23E3S 3 ®M 
3 dBmg±i bTV>a. £©4<SH4£J§fc-t- 

ME S F E Tv^W *«r/BV\fc„ 

[0 0 19] i4»7^^?2 4t*, SfSS^-^2 3 T* 
J^»iEmbfci I F<f ^SiiiiiiirS fc fc &{£«&.©**£ 

sicsessu sm&flWEb-c^a. 

[0020] jfctejmgB&f&iyii-s., «^it<@i§x 5t 

7yft*«Sl 3 0|BCtt7^y^ 1 4Sr£gg£b 

*!?^s!ibTt>e^ji»^i 5 wpssft>«M 

[002 1] Il©7^^ 1 6(±, jtHtfi?*B*iijS$ 
*Si fcfcteSte#«*^S*a&*fc»ttTV^a. 
S««««^g{±, 3 0 d B£Lh£ bT*3?> , S^it 

/i/iftaiiSfcbT^a. igfUftgSl i 7 Wu ®7j*|*i 

«p§ys*is8ibT*siK as«ft***/hffi* w^vcm 

tebTv>&. 

[0 0 2 2] f&Z©^/^ 1 8f*, iltl^^iijiS 
#SBKs©ill£JBT?Wt, SAW^fflt*. i£<f 5*MM 9 

tt, SHI i Fft-^^MffiiS^c^m-t-afcfefc^ftT 

^3§2 5iS, g«S3Mf2 3»J:Cti9iflK<t-9-l 9~© 
a-*/Ht-g-ast bTV^a. *fc, Sip<t^lggi2 6 

iagg2 9ia N m73**gsgi 5, angifijggH 7, iuss 

dff-1 9, 2 1, 3HfS*1>-2 3, PLL 

SJp«-f^ffi«2 6©«jK**J«l-*-S&» 



[0 0 2 3] a 1 i^-f - i < #lftfe©^flgfc:*5^-C 
ft, ^SStESr^t^fc. ^gffiK©— *-©BB4 1 fc. T 

fflisi 3, 7-fy^# 14, m^titiigi 5, Kf 1© 

v-fwte, mmmm&i 7, S2©7^*?i8, 



Si?*tl9, S*&8§2 0, {ffiSll!fi#*IS2 1, fg3 
©7^;^2 2> gff 5*f-2 3, fg4 ©7-f/i^ 2 

<f^t bx®>)&-5i»as:Hf^*-*xv^a„ 



[0 0 2 4] -2f, #g®&©ifc*7©S4 efrfi, 
ft*l6«^2-6. 1«W2 7, S«tSWS2 8, % 

»)#msi8&2 9 feffiSbTva. C©J; 5i-#SS*g© 

«©I4 6fc:t±* HFflf&lT©«SR«^»*flr-t-ib 

rsi*>»5e»fp«r«^$*-cv^a. 

[002 5] =.©J:5fcia«S*ai:i:teJ;>J, 1 2i 
©^iffi/^ — V4 2 i^4g©^^^ — ^4 4id#@ 

s«©— *©fsj4 1 •vmmtti&nm^'f ^axmn 
mm?-* ^mmM-mcm b^a r. 

aK— Ml, 7^t^yf 1 2, T^thfe/S^l 

3, 7^y^#i 4, mxmm&i 5, ssi©?^ 

?16> j^<t*Bi|®Sgl 7, S2ffl7-f^ 1 8, a^iSS 
=JMM 9, &m&2 0, «$£irif*ESg2 1, I3ffl7^ 
M2 2, S#5^f-*2 3, Sg4©:?W/W2 4, PL 
L3B3g§&2 5 £#«*«©<&*■©« 4 6(tgagbfc«fS 
^PS§2 7*>J;U:g{i«fl|3§2 8^»t5HFSffl 
^-g-fia^Srf'L'.fc bfe^S?*^ -rXSr?SA-f-a©SrE5 

ccfcas-c#a. *©^*, iS«««j»iHiKSB©s« 
mmmit^mit-ri, z. t a^m t &a„ 



[0026] (3afe©fl£i© 2)12 t±ri^if©SE"©" 
?gJi 2 £^-rOT$Mi@g&^g©!$tE[g-e$>a., ^« 
«St3 2t«<fSP3 3T?ggtfJ;5fi:PLL^iSai2 5SrB 
R^*, Tif^-a?— M lWU »fti*a«t5* 
fit«i-«fi£brv^a. ^©J: 5fcia«**a^ifci 
•3, PLL^SI?2 5/ii>&©n-*/Ht-§-d5ji:^ 

M 1 KJ8Ab*v^J;5teB2itbXVN5 0 i2 
ic^-T^t<, #HS«©S52Jl4 2*3i:W»54S4 4 

fi, ^as^^— >-c*>a„ ^esis©— *©i4 1 icaa 
Bbfciais^tt, #®®k©— >>7©ffi4 1 t^s-ssm 

©^314 STfUifib-CVNa. ■? ! S?*/W-i'Xfc363i£ 
•fea^«^H^2 7*3£UtS«ail«2 8©@KSiBK 
#IiS©«©14 6 t#SStE©»5^4 5-C 

JIJigb-ci/^a<, r©i5fcB5®4 5 i#«SS©m* 
©S4 6-C, HF^TOjSjS^^^fi-g-t LT19 

#i5S6D n D«r«^ • iaas-a^-cv^s„ t sit*, a: 
«fE«-i-9'fv, frmsm^-o, -r—^^^^^m 



[0 0 2 7] VHF <tf Jg/.i:©«&' W^&IS-tf i 

L-CJfc?)® 5SPS©ia^^*, #SSS«-*©B4 
ii®2®42ifg3®43i^4Ji4 4-eS^igbr^.^ 

■5. i©±?CIlg4 l^bt4l44STfeVHF 

*aJi©«St3»^^Srflr^- 1 Lt« y m 5 J; 5 K 

^a. *nis©^ietii^-rri < . #jg3&ts©s*-f6iii 
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& 9 & 5 mj§roffiMm8.&*irtm, gag, mm-tzzt 
looz8] (rnmemm 3 ) *nife<o^ic*5v 

fit. El 3 fc^-f <fc 5 ic«SSffil!«i@K 2 9 t?= v J* u —a> 

•t-5la^4■Q(C^l^•CV^§ 0 loli4, ffcfti#ijSg£l 
5, 2-o|3j4, SHttttiH&l 7, SKf S#1M 9, j&m 
^#l®3g2 1, gfc §df.f-2 3, 3o|(i, PLLfSH 
«2 5, g*PKi#3§2§§§2 6, 40gfii, igffgEfijgg2 
7 , 3?&%PI3g 2 8t&5. 1 -3 H ©®*l#*f 3§ 1 5 
fit, P?^/V-MOSFET-e«ilS«!Hlp7 0^SlElfeUX 

[0 0 2 9] mc2-oU<Dmm&W7 U£-O^X-?£>5 

3 £ i fcg«*B 3 2 &«as»J#N-3li*«cH:, iiUfSS 3 
3 fciS»£*T$!«-rs ^ 4 &*im t ftS„ 
[0 0 3 0] 3og©S»J#)17 2te-DVvtl4, PLL 

©±5 fc3§S;/n j? fftf t &3 i t J; *) . 

[0031] 4-3g<Dmag©jW7 3f±, mmmm&2 

W*gift<5, &HftlHl|gte&Kft i *'>i'* v^artf-, «as 

fcbt, gfc#%gttl#lia&#tf?-£fcaSWS&ift.5. 
[00 32] (*JS©BJi4 ) @ 4 fit, #?SIK©3tS£© 

m 4 < , mjim^m 1 5 ©mi ©asss-?- 5 

1 tfg2©«t5K8SiP5 2(4, Pft^MOSFET5 
0©KWV5 3fcgBBgL-CVS. £©&§, H^jtidi 
*1 5(OllOi«f5 1 tl2«W8f5 214, 
Pft^*MOSFET5 0OFM>5 3©40©<Sg 

ft, SlOa yrVf 4 8 J&Sg^if 15011© 

misses 1 t^m^mizmm^ti-as'o , mi<n^ 
4 9 #«^jis<s« 1 5 ©sg 2 (Dwmnsfr 52 tm 

*6©l8fc8«£;h.-C^S. 



[003 3] rftteitK Sl©3y7 f yt4 8ill 
©HM*^ 5 1 ©^8gt?7 4 tmi&ZiV. 
V7*>"tf- 4 9 t $ 2 ©SSSSSB? 5 2 ©«|gg-e7 -/ A>9 ifi 
ffif$1stiZ> a i©fct<j!^$^57^/w#fit, 

^»SrB**-e * 52d*iHjft 7 ^ /i-* -efc 5. 
[0 0 3 4] MWB1 t«S0SHF5 2^fgLXL 

* 5 1 , j&sf§&ass< * u , mtsmm^ 1 5 ©sjf^jijs 

«Aif*S^l 5-Ciiig^ttfciS<tffi^!S©^W3l#ft© 

[0 035] *mm<?>&m£&-f£ 5 k, «^ts^i 

5©Sl©«i»5 l £fS2©1tMHP5 2^grr 
S c fc J: f? , Zii^h<DmMi&?i!>m± Ufc^^-CiS5 

ft5o 

[oo36] mmn^m 5 ) m 5 fit, &m<»mte<o 

*2 5©ffiAteSiBSji-c^5„ *Hfe©^-(?i4, / 
Vf-74A<9 4 7©«&«SrSKt«S««t L-cv>§ 0 
r©y s/^7^/t-i?4 7i4, SAW, LC, SI«^Xt> 

to 0 3 7] C©<t5ic«fi!ci-SctteJ;?), S^iiS 
^ 1 5 ^««S*LfcS©»-S*» Sri S dpf- 2 3 tjgA 

jlAi-5SHHi-g-W"</i'*sJ;tW©«I^U"</v*s, g# 
iS*©^k;«rgl#®i$ftVM^^;^-r*fc'*>, IK^fl#u 
^/H^TT-fcfrfif, y i/^yj/isf 4 7*S7p:j|i:> , j:Si 

[0 0 3 8] 

[%w©^*:] ^©^Sic^wjci^Lfif, ias^jSii 
.s?^/>rx©eix«rBSih-rsri*5Rrfi6fcft!), g# 

iBBon¥ftRni 

[Ull] *^BJ©S*©?gBl 

[0 2 ] &%W<nnM<D]&Wi 2 tci 5i$jgjg&&|5j|gS! 

[H3] *ISW©3lifi©^®3{c:J:5lS5Sfc«lll^ 
g«r^1-g&lBl&68 

[04] *^©^*©^4ici;5igjliLM^Ill^ 

B5r*-rm«ciHiisig 

[0 5] ^W©SIJfe©^ffi5(cJ;5^j£M»[H]gS^ 
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fief 
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SERB 
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4 8 




2 2 S?3C07-<Vl'# 




4 9 


iS2©3^Vf- 


2 3 gf&S^M?" 




5 0 
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Partial translation of JP2001 127652A: paragraph 0013 (page 3), paragraph 
0023 (page 4), paragraph 0026 (page 4), and Fig. 1 to Fig. 2 (page 6) of the 
specification. 

[0013] 

(Preferred Embodiment l) 

Fig. 1 is an electric circuit diagram showing a high-frequency radio 
circuit device in the preferred embodiment 1 of the present invention. 
Antenna switch 12 connected between antenna port 11 and antenna sharing 
unit 13 is provided for the purpose of externally testing the high-frequency 
radio circuit device. In this preferred embodiment, switch 12 is a type of 
switch which mechanically switches the signal route, but it is allowable to 
be a switch using semiconductor elements. 

[0023] 

As shown in Fig. 1, a multi-layer substrate is used in the present 
preferred embodiment. Antenna port 11, antenna switch 12, antenna 
sharing unit 13, isolator 14, power amplifier 15, first filter 16, transmission 
amplifier 17, second filter 18, transmission mixer 19, phase shifter 20, low 
noise amplifier 21, third filter 22, receive mixer 23, fourth filter 24, and PLL 
oscillator 25 are arranged on one surface 41 of the multi-layer substrate. 
Thus, on one surface 41 of the multi-layer substrate are disposed parts 
which handle a frequency component higher than VHF band as a signal. 

[0026] 
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(Preferred Embodiment 2) 

Fig. 2 is a perspective view of a high-frequency radio circuit device 
showing the preferred embodiment 2 of the present invention. PLL 
oscillator 25 is arranged in such a manner that it is surrounded by receiver 
32 and transmitter 33, and is disposed in a position diagonal to antenna 
port 11. With it arranged in such a position, local signals from PLL 
oscillator 25 can be prevented from directly mixing into antenna port 11. 
As shown in Fig. 2, second layer 42 and fourth layer 44 of the multi-layer 
substrate are of ground pattern. The circuit connection arranged on one 
surface 41 of the multi-layer substrate is made by one surface 41 of the 
multi-layer substrate and third layer 43 of the multi-layer substrate. The 
circuit connection of transmitting modulator 27 and receiving demodulator 
28 which generate digital noise is made by the other surface 46 of the 
multi-layer substrate and fifth layer 45 of the multi-layer substrate. In 
this way, parts which handle a frequency component lower than HF band as 
a signal are formed and arranged by fifth layer 45 and the other surface 46 
of the multi-layer substrate. Particularly, the fifth layer makes the circuit 
connections of the DC signal line, gain control line, and data line. 
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